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State of California
AIR RESQOURCES BOARD

EXECUTIVE ORDER D-161-22
Relating to Exemptions Under Section 27156
of the Vehicle Code

GALE BANKS ENGINEERING
POWERPACK SYSTEM FOR CLASS "A"™ 7.4 LITER P-30 MOTORHOMES

Pursuant to the authority vested in the Air Resources Board by Section 27156
of the Vehicle Code; and

Pursuant to the authority vested in the undersigned by Sections 39515 and
39516 of the Health and Safety Code and Executive Order G-45-5;

IT IS ORDERED AND RESOLVED: That the installation of the Powerpack System
comprised of exhaust manifolds and pre-cat piping, dual-inlet muffler, air
inductor, and governor springs manufactured by Gale Banks Engineering
(Banks) of 546 Duggan Avenue, Azusa, CA 91702, has been found not to reduce
the effectiveness of the applicable vehicle pollution control system and,
therefore, is exempt from the prohibitions of Section 27156 of the Vehicle
Code for 1990 and 1992 model-year Class "A" motorhomes with gross vehicle
weight (GVW) of 14,000 1bs. or greater powered by a General Motors P-30 7.4
liter (454 CID) gasoline engine.

This Executive Order is valid provided that installation instructions for
this Powerpack System will not recommend tuning the vehicle to
specifications different from those submitted by Banks.

Changes made to the design or operating conditions of the Powerpack System,
as exempt by the Air Resources Board, which adversely affect the performance
of a vehicle's pollution control system shall invalidate this Executive
Order.

Marketing of this Powerpack System using any identification other than that
shown in this Executive Order or marketing of this Powerpack System for an
application other than those listed in this Executive Order shall be
prohibited unless prior approval is obtained from the Air Resources Board.
Exemption of the Powerpack System shall not be construed as exemption to
sell, offer for sale, or advertise any component of the kit as an individual
device.

This Executive Order does not constitute any opinion as to the effect the
use of this Powerpack System may have on any warranty either expressed or
implied by the vehicle manufacturer.

THIS EXECUTIVE ORDER DOES NOT CONSTITUTE A CERTIFICATION, ACCREDITATION,
APPROVAL, OR ANY OTHER TYPE OF ENDORSEMENT BY THE AIR RESOURCES BOARD OF
CLAIMS OF THE APPLICANT CONCERNING ANTI-POLLUTION BENEFITS OR ANY ALLEGED
BENEFITS OF GALE BANKS ENGINEERING'S POWERPACK SYSTEM.
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No claim of any kind, such as "Approved by the Air Resources Board" may be
made with respect to the action taken herein in any advertising or other
oral or written communication.

Violation of any of the above conditions shall be grounds for

revocation of this order. The order may be revoked only after ten day
~written notice of intention to revoke the order, in which period the holder
of the order may request in writing a hearing to contest the proposed
revocation. If a hearing is requested, it shall be held within ten days of
receipt of the request and the order may not be revoked until a
determination after hearing that grounds for revocation exist.

Executed at E1 Monte, California, this 75 da August, 1991.

RT B,/ Summerfie
Assistant Division Chief
Mobile Spurce Division
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Gale Banks Engineering (Banks) has applied for an exemption from the
prohibitions in Vehicle Code Section 27156 for their add-on Powerpack System
designed for 1990 thru 1992 class "A" (GVW of 14,000 1bs. or greater) P-30
motorhomes powered by a 7.4 liter General Motors (GM) gasoline engine.

| Banks has submitted a completed application and all the required
information as well as bench test data which show that the Powerpack System
does not have an adverse effect on the emissions of the applicable
heavy-duty vehicles.

The staff recommends that Banks be granted an exemption for their

add-on Powerpack System and that Executive Order D-161-22 be issued.
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EVALUATION OF GALE BANKS ENGINEERING'S POWERPACK SYSTEM FOR EXEMPTION
FROM THE PROHIBITIONS OF VEHICLE CODE SECTION 27156 IN ACCORDANCE
WITH SECTION 2222, TITLE 13, OF THE CALIFORNIA CODE OF REGULATIONS
I.  INTRODUCTION
Gale Banks Engineering (Banks) of 546 Duggan Avenue, Azusa, California
91702, has applied for exemption from the prohibitions of Vehicle Code
Section 27156 for their add-on Powerpack System designed for 1990 thru 1992
class "A" (GVW of 14,000 lbs. or greater) P-30 motorhomes powered by a 7.4
1iter General Motors (GM) gasoline engine.
Banks has submitted a completed application and all the required
information as well as bench test data.
IT. CONCLUSION
Based on the submitted information and the bench test data performed on
a 1990 GM P-30 7.4 liter gasoline-powered motorhome, the staff concludes
that the installation of the Banks Powerpack System will not adversely
affect the emissions of the 1990 thru 1992 class "A" (GVW of 14,000 1bs. or
greater) P-30 motorhomes powered by a 7.4 liter General Motors (GM) gasoline
engine.
ITI. RECOMMENDATIONS
The staff recommends that Banks be granted an exemption for this
Powerpack System for use on 1990 thru 1992 class "A" (GVW of 14,000 1bs. or
greater) P-30 motorhomes powered by a 7.4 liter General Motors (GM) gasoline
engine and that Executive Order D-161-22 be issued.
IV. DESCRIPTION
The Powerpack System is designed for installation on 1990 thru 1992

class "A" (GVW of 14,000 1bs. or greater) P-30 motorhomes powered by a 7.4



liter General Motors (GM) gasoline engine. The purpose of the Banks
Powerpack System is to enhance the engine's power and fuel efficiency
through the reduction of restrictions in the intake and exhaust system. The
Powerpack System consists of exhaust manifolds, pre-catalyst piping, ram air
inductor, and governor springs for the transmission.

The exhaust ;ystem consists of tubular "header" exhaust manifolds, twin
headpipes, dual-iniet low restriction muffler, and a low restriction tail
pfpe. As with the original equipment manufacturer's (OEM) exhaust system,
the main function of the Banks Powerpack System is to route exhaust gases
from the two exhaust manifolds of the engine into the muffler prior to the
catalytic converter. Each cylinder has a 1.5" diameter tube that combines
with the adjacent tubes into a 2.5" diameter tube. On each side of the
engine, these two 2.5" tubes feed directly into the muffler where they
output as one pipe directly into the catalytic converter. The Powerpack
System also includes an air inductor, which uses a flex hose and a boot type
funnel located at the grill to naturally induce lower temperature intake
air.

The Powerpack system modifies the shift points on the transmission with
the use of governor springs. Banks recommends that shift from first to
second gear should occur at 32 to 34 miles per hour, which is equivalent to
the 3900 to 4100 RPM range, and shift from second into third at 55 to 57
mph, which is equivalent to 4000 to 4100 RPM. Banks supplies color coded
governor springs which vary in tension according to color. By changing the
tension of the OEM springs, the automatic transmission will lower or raise

its shift points resulting in the desired range.



The system operates in conjunction with the OEM computer controlled
electronic port fuel injection and emission control system which are already
certified with the stock engine. Installation of the Banks Powerpack System
does not alter the OEM location of the catalyst or oxygen sensor; however,
the oxygen sensor was modified resulting in only sampling the left bank of
the exhaust manifold and not both banks as originally equipped, a
éonfiguration that is similar to the General Motors C/K trucks with the 7.4
liter port injected gasoline engine. No tune-up specifications have been
changed.

V.  POWERPACK SYSTEM EVALUATION AND DISCUSSION

The Powerpack System is designed for use on 1990 thru 1992 class "A"
(GVW of 14,000 1bs. or greater) P-30 motorhomes powered by a 7.4 liter
General Motors (GM) gasoline engine. Because of the GVW rating of the
vehicles, emission testing can be performed only on an engine dynamometer.
Since Banks sells only a small volume of Powerpack systems applicable to
this application (estimated sales around 100 kits per year) and the cost of
testing in an engine dynamometer is prohibitive, Banks requested that an
exemption be granted based on data from bench testing instead of engine
emission testing. |

Banks submitted data consisting of exhaust temperature and back
pressure at the inlet of the catalytic converter taken during steady state
conditions. These steady state readings ranged from 2600 to 4500 RPM which
is equivalent to 25 MPH on the low end and 65 MPH on the high end. A 1990
GM P-30 Class "A" 7.4 liter (454 CID) gasoline motorhome with port injection

was used for the test. Table 1 and 2 list results of the testing.



Table 1
Exhaust Temperature at Catalyst Inlet

Engine Temperature Temperature Temperature Percent
RPM Factory Exh. Powerpack Change Change
4500 1192 1288 +96 +8.05%
4000 1320 1350 +30 +2.27%
3500 1240 1240 0 0%
3000 1264 1152 -112 -8.86%
2600 1160 1140 -56 -4.83%
Jable 2
Exhaust Pressure at Catalyst Inlet

Engine Factory Exh. Powerpack . Percent
RPM Change
4500 37.5 37.0 -1.3%
4000 37.5 36.5 - -2.6%
3500 36.0 35.0 -2.7%
3000 35.0 34.0 -2.8%
2600 33.0 32.5 -1.5%

The device bench test data and the stock bench test data submitted by
the applicant varied no greater then 9 percent in the exhaust temperature
and no greater then 3 percent in the back pressure. Based on these results,
the staff concludes that the installation of the Banks Powerpack will not
have an adverse effect on the exhaust emissions of the affected vehicles.
The Gale Banks Engineering submitted all the required information and

fulfilled the requirements for exemption.
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GALE BANKS ENGINEEKING

GENERAL INSTALLATION PRACTICES

For ease c¢f installation and trouble-free operation of vour
BANKS Power Pack, PLEASE READ THIS ENTIRE INSTRUCTION PACKAGE
BEFORE STARTING ARY WORK. (This package contasins 11 pages of copy,
9 sheets of illustrations, and 2 sheets of parts listing. If eny
pages are wissing from this package, please call GALE BANKS
ENGINEERING iomediately for a replacecent.) Become thoroughily
feriliar with el]]l coumponents and phesec of the installastion befcre
starting any work.

Inspect &1l cocpeonents supplied for any foreign material that
may have entered during shipping and hendling.

Most motorhomes will need to be raised 5-6" in front to zllcw
the BANKS exhaust manifolds to be slid into place from under the
vehicle. This can be accomplished by driving the vehicle upeon
several sections of 2x12 lumber nailed together to form a wedge.
Fig. 8 shows how these ramps may be constructed if you are deing
your own installation.

WARNING: Motorhormes are very heavy. Whatever methods are use:d
to elevate the vehicle must be of sufficient capascity for the
vehicle weight invelved. NEVER work under any vehicle supported
only by & jack of any kind. DO NOT USE concrete blocks or other
masonry items that may collepse under the vehicle weight.

Pay particular attention to the routing of &ny wires. Keep
them away frpoc exhaust heat, moving parts and sharp edges that mey
cause cuts or other damage. Route or tie wires away from criticsal
areas as required. Keep all wires & rinimum of 6" from hot exhsasust
parts, 8" or more is retommended whenever possitle.

A general essembly diagram is provided in addition to the
specific step or section diagrawms in the text (Fig. 1). The
general assecbly disgram shows relationships of individual
components for reference: however, numbered ster-by-step prc-edure
should be followed for proper assembly sequence. ’

1w

Right-hand and left-hand designations refer to the driver's
right or left, as sested in the vehicle, (i.e.: Right-hand refers
to the passernger side of the vehicle, unless notsd otherwise.

The Banks Motorhome Power Pack is designed to fit class & 454
Chevrolet engine/chessis combinations. Because of different
equiprcent layouts used by the various coach builders, some
eccessories and cozponents may hazve tc be reloczted to accoczcoccate
the eir intake components of the Banks Fower Pack.

-6-
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SILE O BRARES BERGINERRING

BANKS 454 MUTvRHEOME POWER_PACE - DUAL AI®_PUMP_ENGINES

—_———— o — - e o et e e D i e ol o S e it

IKOTALLATION PROCEDURE

The Banks Power Puck cold si1r induction compourents are designed
Lo extend the factory sir intske psth so that cooler outside air
can be picked up from direcctly behind the vehicle's grille.
These components include & molded ram-air inductor, 4" dismeter
flexible tubing, a wmolded bulkhead fitting, and installation
hardware. Fig. 2 shows & typical hook-up of the air inteke
cowmponents as they tie to the factory systew. The ram air
inductor also serves as e water separator to drzin out any rain
water that may ernter through the grille.

The Banks Power Pack cold air induction package is intended to
fit 8 number of cotorhoce body cenfigurations. Because each
coachbuilder has a different layout of behind-the-grille
copponents, there can be no one set installaticn procedure for
the Banks air  induction packege.- The followirg instructions are
intended as a guideline for installing the sir induction
system. Also, some coachbuilders may have installed difficult
to relocate components {(such &s air conditionirg freon piping)
in the areas where the Banks induction syster is normally
mounted. 1In these cases, the installer will kave to find an
alternate location for the induction components, or omit those
pieces that are izpossible to mount.

1. Install the foex gesket strip in the groove around the
outside edge of the &ir filter cover. ceeiizg. Peal the
paper off the gasket to expose the adheasive. Trim the ends
square with a knife or razor blade to forex & tight
jJunction. Do not stretch the gasket as ycu install it.

2. Remove the engine hatch cover from the vehicle. Remove the
air filter cover and filter element. Clean any oil or
debris from the inside of the air filter bzse. 1Instsll the
new air filter elezent and air filter cover, eeeting. If
your original eir filter cover has tune up 2nd emissions
specifications on it, save it for future reference.

3. Determine 2 path for the iniet air ducting from the air
filter base fcrwzrd to the vehicle's grille. Some vehicles
have a plastic eir inlet dGuct astteched to the snorkel on the
base of the zir filter. This ducti typically draws air
through & plastic air inlet hood that is ccunted either
above, or to one side ‘of the radiator. If this duct and

ace, proceed tc step 4. If sot, skip steps 4
thru 8 and proceed to steyp ¢.

4. Disconnect the plasiic factory air inlet duct at the air
rinlet hood. Remove the air inlet hoocd fre: Lhe ‘mounting
bracket by twisting it until the four tabs line up with the
slots in the bracket. See fig. 5.

-7-
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Incert the Banks plaecstic bulkbend fitting thrvugh the

Lrncket from the besck zidc. The buldbbend f2tting may be
uscd 85 is, or the curved portion say he oyt off if this
lines up better with the fosctlory sir anlet duct. Fig. 6.
chows where to cut the bulkhcud 17 the curved portion is

1o be removed.

Drill four 3/16" diameter holes through the air inlet hood
bracket around the perimeter of the center hole See fig.
2. 1f the brackel cannot be drilled while in place, it
Tay be unbolted for drilling.

Slip the bulkhead fitting into the end of the factory air
intake duct, and rotate the bulkhead fitting into the
desired mounting position. Have socecdne hold the bulkhead
fitting against the mounting bracket froc the back side
vhile you mark the centers of the four drilled hole
locations. Drill four 1/16" diaceter holes into the
bulkhead fitting at these points.

Nov bolt the bulkhead fitting to the bracket using four
No. 6 x 1/2" sheet metal screws. Hook up the factory flex
hose from the air filter base to the bulkhead fitting.

Determine & location for the rac eir inductor. It-should
be placed as low &s possible directly behind the grille,
with the the air inlet opening pcinting straight ahead.

If the grille is at en engle, the res air inductor should
be trimmed at an angle to place the &ir irnlet opening
egainst the back side of the grilile with the centerline of
the inlet opening horizontal. See fig. 2. Use heavy
snips or a hack saw to trim the &ir inlet opening of the
plastic inductor.

The height between the ram air inductor snd the air inlet
hood should be as great as possible to prevent any rain
vaeter ndt eliminated by the air inductor's water drain
hole from climbing up into the eir filiter The curved
outlet section of the ram air inductior ca be trimmed back
if less bend is required to cske & core s reamlined hose

routing. See fig. 3.

v
+
19

Fcr motorhomes that do not have the slastic sir inlet hood
or any air inlet ducting connected tc trhe snorkel on the
2ir filter base, we have provided &n sdditional 3-foot
lenghth of a 4" dismeter flex hcse to run Ircm the air
filter base past the radiator. There zust be at least & 2
1/4" high clearance betwveen the ficcr of ithe coach and the
top of the radiater bulkhead panel for the {lex bose to
pass through. If this clearance does nci exist, it may be
possible to mount the ram air irnductcr scoavhere else,
such as in a wheelwell, etc. It stculd be located whsre
it will receive the coolest air evailable, &nd be shielded
from foreign materials such as flying s-.ones and €xXcess
water spray.



16.

17.

8.
19.

20.

N

Disconnect and remove Lthe hot! air tube froc between the
eir {1lter bease and the right hund ¢xhnuzt manifold.

Kermove the exhaust manifolds frec the enpinc.

©

Kewove ‘rac{org starler heaf s(m'e/G/. —- —

Install the starter heat shield on the starter motor =as
follows: Loosen the lower stater motor thru-bolt 3-4
turns. Make sure the outer solernoid ccil bolt is snug.
Flece a 5/16" I.D. x 3/4™ 0.D. flet wesher over the stud
end of the upper starter motor thru-bolt. Hoock the
starter heat shield onto the end of the outer solenoid
bolt and slide the front of the shield onto the two
thru-bolts. The shield goes under the locsened head of
the lower bolt and over the washer on the upper bolt. See
fig. 9.,

Tighten the lower starter motor thru bolt sgeinst the heat
shield. Place &2 5/16"™ 1.D. x 3/4" 0.D. flet wesher and a
1/4-20 nylock nut on the stud end ¢f the upper thru bolt,

end tighten. Install a 1/4-20 nylock nut on the exposed
end of the outer solenoid coil bolt znd tighten. Make
sure heat shield will not short sgeainst &sny wiring. See
Ag."O.

Llean exhaust manifold flange surfeces on cylinder heads

¢{ any loose rust and carbon. Working froc under the
vehicle, guide the Banks exhaust tanifolds up into place

end belt them to the cylinder heads with the kzaagzorgaimal

canifold bolts, presseed.

-10-
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be filed or ground slightly tec clcar the tcp of the left
hand manifold flange.

42 NOTE: Some air conditioner cocopressor bracrets may havgy to

3 »
i, RCoinstall dhe hot airdube (€-F.E heaf riser ) befuween Hre
a.;r c(eauef ;V”({' and '-/l«e stvb COV]“&C‘(;OM own —JLQ ‘-mef
ol dhe 4’;31'\1“ hand exhaost uan .'7@4:/,

ST,

74 #%. Reinstall spark plugs and tubes. Reattach spark plug
wires. Make sure wires are attached to the proper spark
pPlugs. Engine firing order is 1-8-4{-3-6-5-7-2, with
1,3,5, and 7 on the left (drivers) side, front to back,
and 2,4,6, and 8 on the opposite side, front to back.
Make sure plug wire boots are pushed on firrly for good
electrical contact, and wires are routed as far asway as
possible from manifold pipes to prevent heat damage. If
the condition of the spark plug wires looks marginal,
replace as required.

- Open a number 56 hose clamp and thread it through the
slots on the o0il filter hest shield. See fig. 11.
Position the heat shield on the o0il filter to provide
protection from the closest mzxnifocld pipe, then tighten
clamp.

-
4" 7 - Install an exhaust "doughnut" seal in the right exhaust

manifold outlet flange. Lightly tep the sezl into place
with a hapmer until it sests.

=11~
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Install three 3/8" x ¢ 1/4" studs in the right(:;haust

manifold outlet flanpc. Tuo 3/8 coarse thread nuls jawned
against cach other on the outer stud threads may be used
to wrench the studs into place. Use anti-sjieze compound

on the thrcecads.

’);fmsfa// the cakr[g;ﬁc couverfer, -*Hneb

Working from the muffler back$;£nstall the tail pipe
sections most appropriate for your vehicle. Because of
verious chassis lengths and configurations, your tail pipe
hangers may or may not line up properly for the tail pipe
routing. We have provided three universal tail pipe
hangers that may be attached to crosswmembers, frame rails,
etc. with the remesining 3/8 - 16 x 1" hex bolts, nuts, and
washers. See fig. 1. for tail pipe assembly. Maintain 1
1/2" of clearance to frame and body to prevent rattles and
hot spots.

Install the chrome tail pipe extension tip per fig. 1.
Extension tip may be slid in or out over tail pipe until
desired length is obtained for body width. Then clamp
extension to tail pipe using 3" U - clamp.

. -12-
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Reconnect the butlery cables. Start eng:ne and listen for

any exhsust lesks. Tighten bolts or clszp:z to correct
leaks as rcquired. When leaks are corrccted, lover
vehicle. Allow engine to warwm up.

Check the transpission fluid level per instructions in
owners wanuel, and adjust level as required.

Test drive vehicle, On a clear section of highway,
sccelerate at full throttle and note your shift points.

In most epplications, your 1-2 skift should occur at 32-34
mph. (3900-4100RPM), and the 2-3 shift at 55-57
mph.(4{000-4100RPM). If your coach has a tzchometer, go by
the tachometer reading.

It will probably take seversl tries to find the right
combination of governor springs to achieve these shift
points. Remecber, lighter springs will resise the shift
points, while heavier springs will lower thec Keep track
of your testing changes. °~ : .

-14-
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